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The title solvated ester, C22H29NO3S-0.5C 6 H 14 , crystallizes 
with two independent molecules along with a hexane molecule 
in the asymmetric unit. The two aromatic rings are separated 
by an -CH 2 -S- linkage; the rings are aligned at 83.27 (4)° in 
one molecule and 47.66 (7)° in the other. The hydroxy group 
of one molecule forms an O— H- ■ O hydrogen bond to the 
other molecule. 

Related literature 

For the synthesis of carboxylic acid, see: Mansor et al. (2008). 




0.5 n-C 6 H 14 



Experimental 

Crystal data 

C^H 29 NO 3 S-0.5C 6 Hi, 
M, = 430.61 



b = 9.4818 (3) A 
c = 34.6700 (13) A 
P = 90.796 (3)° 
V = 4952.4 (3) A 3 
Z = 8 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
Tna,, = 0.941, T max = 0.955 

Refinement 

R[F 2 > 2a(F 2 )} = 0.047 
wR(F 2 ) = 0.113 
S = 1.00 

11426 reflections 
551 parameters 
2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg is the centroid of the C1-C6 ring. 



Mo Ka radiation 
jU = 0.16 mm -1 
T = 100 K 

0.40 x 0.35 x 0.30 mm 



34553 measured reflections 
11425 independent reflections 
8907 reflections with / > 2a(l) 
R in , = 0.041 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.33 e A~ 3 

Ap mi „ = -0.30 e A~ 3 



D-H- - A 


D-H 


B.-A 


D-A 


D-H- - A 


01-H1-06 


0.83 (1) 


2.22 (2) 


2.767 (2) 


124 (2) 


Symmetry code: (i) 


-x. + \,y-\,-z- 


4- 







Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the Ministry of Higher Education of Malaysia 
(grant Nos. RG149-11AFR and UM.C/HIR/MOHE/SC/12) 
for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5894). 
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Methyl 2-[(3,5-di-ferf-butyl-4-hydroxybenzyl)sulfanyl]pyridine-3-carboxylate n- 
hexane hemisolvate 

Azhar Ariffin, Nordiana Nordin, Wagee A. Yehye and Seik Weng Ng 
Comment 

The study continues from an earlier study on 2-([(3,5-3,5-di-terf-butyl-4-hydroxphenyl)methyl]sulfanyl)pyridine-3-carb- 
oxylic acid Mansor et ah, 2008). The compound is readily esterified with methanol medium when the reaction is 
catalyzed with />-toulenesulfonic acid. The ester crystallizes with a hexane molecule of crystallization (Scheme I, Fig. 1). 
The two aromatic rings that are separated by an -CH 2 -S- linkage are aligned at 83.27 (4) 0 in one molecule and 47.66 (7) 
° in the other. The hydroxyl group of one molecule forms a O — H— O hydrogen bond, whereas the other one shows a O — 
H- -7t contact (Table 1). 

Experimental 

2-((3,5-Di-?ert-butyl-4-hydroxybenzyl)thio)nicotinic acid (1.36 g m, 3.97 mmol,) was dissolved in methanol (50 ml). A 
small quantity ofp-toluenesulfonic acid was added as catalyst. The solution was heated for 6 h. The solvent was removed 
and sodium bicarbonate in water was added until the solution was approximately netural. The organic compound was 
extracted by ethyl acetate; the organic phase was dried with magnesium sulfate. The ethyl acetate was evaporated and the 
product recrystallized from «-hexane to give light yellow crystals. The methy ester crystallizes as two independent 
molecules along with a solvent (Scheme I, Fig. 1). The two aromatic rings that are separated by the -CH2-S- linkage are 
aligned at 83.27 (4) ° in one molecule and 47.66 (7) 0 in the other. The molecule having the larger twist uses its hydroxy 
H atom to form a hydrogen bond to the carbonyl O atom of the molecule having the smaller twist (Table 1). 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C-H 0.95 to 0.99 A, £4 0 (H) 1.2 to l.5U eq (C)] and were 
included in the refinement in the riding model approximation. 

The hydroxy H-atoms were located in a difference Fourier map, and were refined isotropically with a distance restraint 
ofO-H0.84±0.01 A. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001); software used to prepare material 
for publication: publCIF (Westrip, 2010). 
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Figure 1 

Anisotropic displacement ellipsoid plot (Barbour, 2001) of at the two independent molecules and the solvent molecule at 
the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. 



Methyl 2-[(3,5-di-ferf-butyl-4-hydroxybenzyl)sulfanyl]pyridine-3-carboxylate n-hexane hemisolvate 



Crystal data 

C 2 2H 29 NO3S-0.5C 6 H 14 
M T = 430.61 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 15.0665 (5) A 
6 = 9.4818(3) A 
c= 34.6700 (13) A 
P = 90.796 (3)° 
V= 4952.4 (3) A 3 
Z=8 

Data collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4041 pixels mm 1 
co scan 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 201 1) 



F(000) = 1864 

D x = 1.155 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9294 reflections 

6 = 2.4-27.5° 

/i = 0.16 mnT 1 

T= 100 K 

Prism, light yellow 

0.40 x 0.35 x 0.30 mm 



7^ = 0.941,7^ = 0.955 
34553 measured reflections 
11425 independent reflections 
8907 reflections with I > 2a(I) 
7? int = 0.041 

#max = 27.6°, 6?min = 2.4° 

h = -19— >16 
/c=-12^11 
/ = -45^41 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2a(F 2 )] = 0.047 
wR(F 1 ) = 0.113 
S = 1.00 

11426 reflections 
551 parameters 
2 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0395P) 2 + 3.1619P] 

where P = (F 2 + 2F 2 )/3 
(AAr) max = 0.001 
Ap max = 0.33 e A~ 3 
Ap mm = -0.30 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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AA1A/I //IN 

0.0194 (4) 


T TO A 

H39 


1 A A O £ 

1.0426 


A 7f /I *7 

0.7547 


0.0696 


A AO O A 

0.023* 


/"M a 
C40 


1.0/252 (11) 


A OO AA 1 ( 1 AN 

o.ooooi (19) 


a 1 1 a t 1 
0.114/1 (6) 


A AO 1 O //IN 

0.0213 (4) 


H40 


1 1 O 1 1 
1.1215 


0.9263 


A 1 AO 1 

0.103 1 


A ao/;* 
0.026* 


r~* a 1 

C41 


1 A /I TO O / 1 1 N 

1.04732 (11) 


AA1010 /1 ON 

0.91313 (18) 


A 1 f 11/1 /C\ 

0.15174 (5) 


A A 1 A 1 //IN 

0.0191 (4) 


H41 


1.0786 


f\ e-\ o o o 

0.9833 


0.1660 


0.023* 


/i o 
L42 


A ATCTO /1AN 

0.97578 (10) 


A O/Cl 1 £ /1 T\ 

0.84316 (17) 


A 1 jCO 1 O /f \ 

0.16818 (5) 


A A 1 C A /ON 

0.0150 (3) 




n a/iooa /i 1 a 
U.V4 /jU (11) 


fl CO"CA/l /1 H\ 

U.o /5y4 (1 /) 


U.2U /8U (3) 


a a 1 n //i \ 
U.U1 /2 (4) 


C44 


A ACOOT /I n\ 

0.95887 (17) 


1 AO A /t /ON 

1.0294 (3) 


A 0/"AOO 

0.26088 (6) 


A A A A O //'N 

0.0443 (6) 


H44A 


0.9950 


1.1087 


0.2701 


0.066* 


T T A A J~l 

H44B 


0.9682 


A C\A O 1 

0.9481 


A OTTA 

0.2779 


0.066* 


TTyl A f 

H44C 




1 AC£ 1 

1.U561 


a o/;ao 


A A££* 

U.U66 


C45 


A AA/1AC /1 0\ 

0.90495 (18) 


A /I 1 1 O /O N 

0.4113 (3) 


A C/"A/"0 /A\ 

0.56068 (9) 


A Anf /ON 

0.0575 (8) 


H45A 


0.9585 


0.3687 


0.5499 


A A O f sfc 

0.086* 


H45B 


U.8611 


A 0 0 

0.33 /5 


A CjCCT 

0.565 / 


A no/* 


t t /i c/^ 

H45C 


n m ao 

0.9202 


a a cn«: 

0.4596 


a fo /in 

0.5849 


0.086* 


C46 


A O/'/'OO /1 CN 

0.86628 (15) 


A C 1 "7A /^\ 

0.5170 (2) 


A COOA/" /ON 

0.53206 (8) 


A A/I 1 C //"N 

0.0415 (6) 


TU/I £ A 

H46A 


U.9113 


A CAA/1 

0.5904 


A CO £0 

U.5268 


A ACA* 

0.050* 


H46B 


0.8527 


A A /"OA 

0.4680 


0.5075 


A ACAsk 

0.050* 


/'/IT 

C47 


a Toi/rn /1 a\ 

0.78269 (14) 


A COT) /OA 

0.5873 (2) 


A C /I zHO A 

0.54639 (6) 


A AO O 1 /CN 

0.0331 (5) 


H4 /A 


a oat 1 
0. /9/1 


a £ a ao 
U.64U2 


A CTA1 

U.5 /U3 


A A/IA* 

0.040* 


H47B 


A TO A A 

0.7390 


0.5135 


0.5530 


A A /I A sfc 

0.040* 


C48 


A T/IAjCI /1 C\ 

0.74063 (15) 


0.6876 (2) 


a c 1 mn /i\ 

0.51729 (7) 


A AO /I /I /C\ 

0.0344 (5) 


T-T/l 0 A 

H48A 


A HQ A C 

U. /845 


A 0"/C 1 C 
U. /Ol J 


A C 1 AO 
U.J Ivy 


A A/1 1 * 


H48B 


A TIT) 

0.7273 


0.6345 


0.4933 


0.041* 


C49 


0.65646 (18) 


a t c o z' /o N 

0.7586 (3) 


A C O AO T /ON 

0.53037 (8) 


A ACOO /TN 

0.0523 (7) 


H49A 


0.6696 


0.8135 


0.5541 


0.063* 


H49B 


0.6124 


0.6852 


0.5370 


0.063* 


C50 


0.6163 (2) 


0.8559 (3) 


0.50025 (10) 


0.0761 (11) 


H50A 


0.5629 


0.9004 


0.5105 


0.114* 


H50B 


0.6005 


0.8014 


0.4771 


0.114* 


H50C 


0.6595 


0.9289 


0.4936 


0.114* 
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Atomic displacement parameters (A 2 ) 





U n 




IP 2 




U 33 




U u 


U [3 


IP 


SI 


0.0185 


(2) 


0.0192 


(2) 


0.0119 


(2) 


0.00352 (17) 


0.00481 (16) 


0.00417(16) 


01 


0.0316 


(7) 


0.0283 


(7) 


0.0134 


(7) 


-0.0131 (6) 


0.0065 (6) 


0.0007 (6) 


02 


0.0283 


(7) 


0.0288 


(7) 


0.0210 


(7) 


0.0090 (6) 


0.0107 (6) 


0.0077 (6) 


03 


0.0176 


(6) 


0.0261 


(7) 


0.0181 


(7) 


0.0058 (5) 


0.0027 (5) 


0.0067 (5) 


Nl 


0.0160 


(7) 


0.0247 


(8) 


0.0150 


(8) 


0.0017 (6) 


0.0025 (6) 


0.0043 (6) 


CI 


0.0161 


(8) 


0.0151 


(8) 


0.0133 


(8) 


0.0010 (7) 


0.0033 (6) 


0.0033 (6) 


C2 


0.0143 


(8) 


0.0138 


(8) 


0.0120 


(8) 


0.0025 (6) 


-0.0004 (6) 


0.0003 (6) 


C3 


0.0132 


(7) 


0.0120 


(7) 


0.0150 


(8) 


0.0009 (6) 


-0.0001 (6) 


0.0009 (6) 


C4 


0.0122 


(7) 


0.0139 


(8) 


0.0133 


(8) 


0.0041 (6) 


0.0022 (6) 


0.0033 (6) 


C5 


0.0145 


(8) 


0.0153 


(8) 


0.0125 


(8) 


0.0040 (6) 


-0.0013 (6) 


-0.0005 (6) 


C6 


0.0132 


(7) 


0.0137 


(8) 


0.0156 


(8) 


0.0009 (6) 


0.0001 (6) 


0.0008 (6) 


C7 


0.0169 


(8) 


0.0189 


(8) 


0.0203 


(9) 


-0.0041 (7) 


-0.0024 (7) 


-0.0001 (7) 


C8 


0.0208 


(9) 


0.0199 


(9) 


0.0270 


(10) 


-0.0051 (7) 


0.0001 (8) 


0.0016 (8) 


C9 


0.0174 


(9) 


0.0276 


(10) 


0.0343 


(12) 


-0.0043 (8) 


-0.0016 (8) 


0.0021 (8) 


CIO 


0.0286 


(10) 


0.0266 


(10) 


0.0240 


(10) 


-0.0092 (8) 


-0.0056 (8) 


-0.0021 (8) 


Cll 


0.0213 


(8) 


0.0175 


(8) 


0.0116 


(8) 


-0.0016(7) 


0.0005 (7) 


-0.0005 (6) 


C12 


0.0284 


(10) 


0.0236 


(9) 


0.0168 


(9) 


-0.0014(8) 


0.0040 (8) 


-0.0031 (7) 


C13 


0.0316 


(10) 


0.0245 


(9) 


0.0162 


(9) 


-0.0008 (8) 


-0.0040 (8) 


0.0032 (7) 


C14 


0.0290 


(10) 


0.0246 


(9) 


0.0159 


(9) 


-0.0063 (8) 


-0.0024 (8) 


-0.0044 (7) 


C15 


0.0154 


(8) 


0.0176 


(8) 


0.0118 


(8) 


0.0015 (7) 


0.0022 (6) 


0.0030 (6) 


C16 


0.0165 


(8) 


0.0170 


(8) 


0.0111 


(8) 


-0.0040 (7) 


0.0028 (6) 


0.0006 (6) 


C17 


0.0156 


(8) 


0.0314 


(10) 


0.0195 


(9) 


0.0038 (8) 


0.0058 (7) 


0.0052 (8) 


C18 


0.0195 


(9) 


0.0324 


(10) 


0.0146 


(9) 


-0.0002 (8) 


0.0051 (7) 


0.0067 (8) 


C19 


0.0190 


(8) 


0.0240 


(9) 


0.0130 


(9) 


-0.0009 (7) 


0.0001 (7) 


0.0067 (7) 


C20 


0.0152 


(8) 


0.0162 


(8) 


0.0135 


(8) 


-0.0012 (7) 


0.0007 (6) 


0.0006 (6) 


C21 


0.0186 


(8) 


0.0167 


(8) 


0.0150 


(9) 


-0.0012 (7) 


0.0003 (7) 


0.0004 (7) 


C22 


0.0189 


(9) 


0.0319 


(10) 


0.0229 


(10) 


0.0086 (8) 


0.0023 (7) 


0.0047 (8) 


S2 


0.01407(19) 


0.0163 


(2) 


0.0137 


(2) 


-0.00558 (16) 


0.00258 (15) 


-0.00077 (16) 


04 


0.0151 


(6) 


0.0191 


(6) 


0.0412 


(9) 


-0.0031 (5) 


0.0048 (6) 


0.0072 (6) 


05 


0.0383 


(8) 


0.0320 


(7) 


0.0236 


(8) 


-0.0210(6) 


0.0053 (6) 


-0.0104 (6) 


06 


0.0276 


(7) 


0.0219 


(6) 


0.0166 


(7) 


-0.0074 (5) 


0.0033 (5) 


-0.0007 (5) 


N2 


0.0152 


(7) 


0.0160 


(7) 


0.0160 


(7) 


0.0006 (6) 


0.0032 (6) 


0.0013 (6) 


C23 


0.0142 


(8) 


0.0162 


(8) 


0.0156 


(9) 


-0.0043 (7) 


0.0016 (6) 


-0.0012 (7) 


C24 


0.0181 


(8) 


0.0133 


(8) 


0.0155 


(9) 


-0.0017 (7) 


-0.0021 (7) 


-0.0016(6) 


C25 


0.0139 


(8) 


0.0165 


(8) 


0.0146 


(8) 


0.0003 (7) 


-0.0022 (6) 


-0.0033 (7) 


C26 


0.0130 


(7) 


0.0152 


(8) 


0.0103 


(8) 


-0.0036 (6) 


-0.0002 (6) 


-0.0027 (6) 


C27 


0.0172 


(8) 


0.0128 


(8) 


0.0119 


(8) 


-0.0012 (6) 


-0.0016 (6) 


-0.0002 (6) 


C28 


0.0141 


(8) 


0.0156 


(8) 


0.0129 


(8) 


-0.0011 (6) 


-0.0006 (6) 


-0.0030 (6) 


C29 


0.0140 


(8) 


0.0174 


(8) 


0.0245 


(10) 


0.0003 (7) 


0.0008 (7) 


-0.0009 (7) 


C30 


0.0168 


(9) 


0.0207 


(9) 


0.0503 


(14) 


0.0036 (8) 


-0.0038 (9) 


0.0031 (9) 


C31 


0.0248 


(10) 


0.0353 


(11) 


0.0338 


(12) 


0.0097 (9) 


0.0087 (9) 


-0.0012 (9) 


C32 


0.0174 


(9) 


0.0286 


(10) 


0.0384 


(12) 


0.0016 (8) 


-0.0074 (8) 


-0.0085 (9) 


C33 


0.0201 


(9) 


0.0130 


(8) 


0.0296 


(11) 


-0.0007 (7) 


-0.0011 (8) 


0.0032 (7) 


C34 


0.0455 


(12) 


0.0218 


(10) 


0.0308 


(12) 


-0.0004 (9) 


-0.0006 (10) 


0.0110(8) 


C35 


0.0318 


(10) 


0.0140 


(9) 


0.0416 


(13) 


-0.0016(8) 


-0.0028 (9) 


-0.0027 (8) 


C36 


0.0259 


(10) 


0.0162 


(9) 


0.0562 


(15) 


0.0034 (8) 


-0.0051 (10) 


0.0060 (9) 


C37 


0.0157 


(8) 


0.0173 


(8) 


0.0140 


(8) 


-0.0038 (7) 


0.0012 (6) 


-0.0014 (7) 
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C38 


0 


a i An 
,01 U9 


(/) 


A 

0. 


A1 OA 

,0120 


ZO"A A A1 in /AA 

(/) o.oi /y (y) 


A AAAO 

0.0008 (o) 


A AAAO 

— 0.000Z (o) 


A AAO A 

0.00i0 (o) 


C3y 


A 
0 


A 1 C 1 

,0133 


/qa 

(8) 


a 

o 


AO 1 A 

.0210 


/aa a ao in /i a A 

(y) o.o2iy(io) 


A AA1 1 fH\ 

0.0011 (/) 


a nmc fn\ 
0.00/J (/) 


A AAO C SH\ 

0.0023 (/) 


/"MA 

C40 


A 

o. 


A 1 C 1 

,01M 


/QA 

(8) 


A 

o. 


AO O A 

.0220 


/AA A mil /1 AA 

(y) 0.02/1 (10) 


A AAOA fH\ 

— o.oozy (/) 


O.OOoo (/) 


A AACO /OA 

0.0032 (8) 


C41 


a 
0 


A 1 A A 

,U144 


(8) 


a 
U. 


A1 70 

.01 /8 


fQ\ A AO/1 A ^1 AA 

(8 ) 0.0z4v (10) 


— O.OOJz ( /) 


A A AO A fH\ 

—0.0024 ( /) 


A AAOQ /TA 

0.0028 ( /) 


/"M o 
C4z 


A 

0. 


,U1 J J 


(8) 


A 
0. 


A1 ^ 1 
.0151 


/■QA A A 1 /;0 /'OA 

(8 ) 0.0 loz (y) 


A AAAO (H\ 

0.0008 (/) 


A AA1 1 

—0.001 / (o) 


A AAO A (H\ 

0.0030 ( /) 


C43 


o 


A 1 ZCC 


/QA 

(8) 


0. 


ai /;n 

.oioy 


/QA A A 1 Q 1 /AA 

(5) o.oioi (y) 


A AAOA /T\ 

— 0.0020 (/) 


A A AO £ iH\ 

-O.OOio (/) 


A AAAO ZO"A 

0.0008 (/) 


C44 


A 
0 


A£ 1 C 

,0615 


/1 CA 

(15) 


A 

0. 


A/1 £0 

.0463 


/i i\ AAOC/1 /I 1\ 

(1 J) 0.0254 (12) 


A Aom (\ OA 

— o.ozy / (lz) 


A A1 1 A (\ 1 A 

0.0110 (11) 


A A1 HZ /1 AA 

—0.01 IJ (10) 






.0509 


(15) 


u. 




C\A\ 0 081 f?A 


A AA1 Q (\ OA 
\J.\J\J Ly \ 1ZJ 


—0 VCk^f* (\ ^\ 


—0 00R0 (\ A\ 


C46 


0 


,0361 


(12) 


0, 


.0357 


(12) 0.0522(16) 


-0.0046 (10) 


-0.0122(11) 


-0.0077(11) 


C47 


0. 


,0400 


(12) 


0, 


,0284 


(10) 0.0306(12) 


-0.0051 (9) 


-0.0111 (9) 


-0.0040 (9) 


C48 


0. 


,0422 


(12) 


0. 


,0262 


(10) 0.0343 (12) 


-0.0072 (9) 


-0.0154(10) 


-0.0012 (9) 


C49 


0. 


,0567 


(15) 


0 


,0454 


(14) 0.0541 (17) 


0.0146 (12) 


-0.0279 (13) 


-0.0226 (12) 


C50 


0 


,076 (2) 


0, 


.0335 


(14) 0.117(3) 


0.0065 (14) 


-0.062 (2) 


-0.0126 (16) 


Geometric parameters 


(1°) 












SI— 


-C16 










1 *7zTO 1 / 1 T\ 

1.7621 (17) 


r ' ~) "> /^o A 

Cz3 — Cz4 




1 A 1 A /OA 

1.414 (2) 


SI— 


-C15 










1.8271 (17) 


L24 — Cz5 




1 OAO /OA 

1 .393 (2) 


01- 


-CI 










1 O £LC\£L / 1 A\ 

1.3696 (19) 


L24 — Cii 




1 COO" /OA 

1.537 (2) 


01- 


-HI 










A OT1 /a\ 

0.832 (9) 


C25 — C26 




1 O O A /O \ 

1.389 (2) 


02- 


-C21 










1 OAO /OA 

1.208 (2) 


Cz5 — Hz5 




A A C A A 

0.9500 


03- 


-C21 










1 ^ A A ZO\ 

1.344 (2) 


C26 — C27 




1 O O C /OA 

1.385 (2) 


03- 


-C22 










1 A A C ZO\ 

1.445 (2) 


C26 — C37 




1 C 1 1 /OA 

1.511 (2) 


Nl- 


-C16 










1 T /II ZO\ 

1.342 (2) 


C27 — C28 




1 OAzT /OA 

1.396 (2) 


Nl- 


-C17 










1.343 (2) 


C27 — H27 




A A C A A 

0.9500 


Cl- 


-C2 










1 yl 1 A ZO\ 

1.410 (2) 


C28 — C29 




1 C /I A /O \ 

1.544 (2) 


Cl- 


-C6 










1 /I 1 c /oa 

1.415 (2) 


C29 — C30 




1 coo /o\ 

1.533 (2) 


C2- 


-C3 










1 O A A ZO\ 

1.399 (2) 


/~io a m o 

C29 — C32 




1.540 (3) 


C2- 


-Cll 










1 C A C ZO\ 

1.545 (2) 


/""OA 1 

C29 — C3 l 




1 C A A ZO\ 

1.544 (3) 


C3- 


-C4 










1 i on /o \ 

1.387 (2) 


C30 — H30A 




A AOAA 

0.9800 


C3- 


-H3 










A ACAA 

0.9500 


C30 — H30B 




A AOAA 

0.9800 


C4- 


-C5 










1 OAO ZO\ 

1.393 (2) 


C30 — H30C 




A AOAA 

0.9800 


C4- 


-C15 










1.510 (2) 


C3l — H31A 




A AOAA 

0.9800 


C5- 


-C6 










1 ini /oa 

1.392 (2) 


PT 1 T TO 1 T> 

C31 — Hi IB 




A AOAA 

0.9800 


C5- 


-H5 










A ACAA 

0.9500 


r">i T TO 1 Z" 1 

C31 — H31C 




A AOAA 

0.9800 


C6- 


-C7 










1.542 (2) 


/"^O O T TO O A 

C32 — H32A 




A AOAA 

0.9800 


C7- 


-CIO 










1.535 (3) 


/"•OO TTOOT~i 

C32 — H32B 




A AOAA 

0.9800 


C7- 


-C9 










1 C A C ZO\ 

1.545 (2) 


t TO O f " 

L32 — H32C 




A AOAA 

0.9800 


C7- 


-C8 










1.545 (2) 


rill /-T) ^ 

C33 — C36 




1 CO A /O \ 

1.534 (3) 


C8- 


-H8A 










A A OA A 

0.9800 


C33 — C34 




1 COO /o \ 

1.538 (3) 


C8- 


-H8B 










A A O A A 

0.9800 


C33 — C35 




1.541 (3) 


C8- 


-H8C 










A AOAA 

0.9800 


/"'O yl TTO A A 

CJ4 — Hi 4 A 




A AOAA 

0.9800 


C9- 


-H9A 










A AOAA 

0.9800 


r^-i a tto /i r> 

C34 — Hi4B 




A AOAA 

0.9800 


C9- 


-H9B 










A AOAA 

0.9800 


^ TTO /I z"' 

C34 — H34C 




A AOAA 

0.9800 


C9- 


-H9C 










A AOAA 

0.9800 


r"if XT'} C A 




A AOAA 

0.9800 


C10- 


-HI OA 








0.9800 


C35— H35B 




0.9800 


C10- 


-HI OB 








0.9800 


C35— H35C 




0.9800 


C10- 


-H10C 








0.9800 


C36— H36A 




0.9800 


Cll- 


-C14 










1.536 (2) 


C36— H36B 




0.9800 


Cll- 


-C12 










1.544(2) 


C36— H36C 




0.9800 
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Cll— C13 


1.546 (2) 


C37— H37A 


0.9900 


C12— H12A 


0.9800 


C37— H37B 


0.9900 


C12— H12B 


0.9800 


C38— C42 


1.410 (2) 


C12— H12C 


0.9800 


C39— C40 


1.381 (3) 


C13— H13A 


0.9800 


C39— H39 


0.9500 


C13— H13B 


0.9800 


C40— C41 


1.380 (3) 


C13— H13C 


0.9800 


C40— H40 


0.9500 


C14— H14A 


0.9800 


C41— C42 


1.394 (2) 


C14— H14B 


0.9800 


C41— H41 


0.9500 


C14— H14C 


0.9800 


C42— C43 


1.478 (2) 


C15— H15A 


0.9900 


C44 H44A 


0.9800 


CI 5— H15B 


0.9900 


C44— H44B 


0.9800 


CI 6— C20 


1.414 (2) 


C44— H44C 


0.9800 


C17— C18 


1.380 (3) 


C45— C46 


1.521 (3) 


C17— H17 


0.9500 


C45— H45A 


0.9800 


C18— C19 


1.380 (2) 


C45— H45B 


0.9800 


C18— H18 


0.9500 


C45— H45C 


0.9800 


CI 9— C20 


1.397 (2) 


C46— C47 


1.515 (3) 


C19— H19 


0.9500 


C46— H46A 


0.9900 


C20— C21 


1.479 (2) 


C46— H46B 


0.9900 


C22— H22A 


0.9800 


C47— C48 


1.519(3) 


C22— H22B 


0.9800 


C47— H47A 


0.9900 


C22— H22C 


0.9800 


C47— H47B 


0.9900 


S2— C38 


1.7680(16) 


C48— C49 


1.511 (3) 


S2— C37 


1.8174(17) 


C48— H48A 


0.9900 


04— C23 


1.378 (2) 


C48— H48B 


0.9900 


04— H4 


0.830 (9) 


C49— C50 


1.514 (4) 


05— C43 


1.328 (2) 


C49— H49A 


0.9900 


05— C44 


1.458 (2) 


C49— H49B 


0.9900 


06— C43 


1.209 (2) 


C50— H50A 


0.9800 


N2— C39 


1.342 (2) 


C50— H50B 


0.9800 


N2— C38 


1.343 (2) 


C50— H50C 


0.9800 


C23— C28 


1.409 (2) 






C16— SI— C15 


101.14 (8) 


C28— C27— H27 


118.8 


CI— 01— HI 


113.9(16) 


C27— C28— C23 


116.71 (14) 


C21— 03— C22 


114.81 (13) 


C27— C28— C29 


120.98 (14) 


C16— Nl— C17 


118.41 (15) 


C23— C28— C29 


122.26 (14) 


01— CI— C2 


122.82 (15) 


C30— C29— C32 


106.08 (16) 


01— CI— C6 


114.38(14) 


C30— C29— C28 


111.62(14) 


C2— CI— C6 


122.80 (15) 


C32— C29— C28 


109.91 (14) 


C3— C2— CI 


116.55 (15) 


C30— C29— C31 


106.05 (15) 


C3— C2— Cll 


120.59 (14) 


C32— C29— C31 


111.57(15) 


CI— C2— Cll 


122.83 (14) 


C28— C29— C31 


111.43 (15) 


C4— C3— C2 


122.51 (15) 


C29— C30— H30A 


109.5 


C4— C3— H3 


118.7 


C29— C30— H30B 


109.5 


C2— C3— H3 


118.7 


H30A— C30— H30B 


109.5 


C3— C4— C5 


119.02(15) 


C29— C30— H30C 


109.5 


C3— C4— C15 


121.38(15) 


H30A— C30— H30C 


109.5 
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C5 — C4 — C15 


1 1 A C A / 1 C\ 

119.59 (15) 


C6 — C5 — C4 


111 (\H / 1 jC\ 

121.97 (16) 


Co — C5 — H5 


1 1 n n 
119.0 


C4 — C5 — H5 


1 1 n n 
119.0 


C5 — Co — CI 


117.13 (15) 


C5 — Co — C7 


121.02 (15) 


CI — Co — C7 


121.85 (15) 


p 1 (\ /-in p /_ 

CIO — C7 — Co 


111 Of\f1A\ 

lll.oO (14) 


p 1 /"\ PA 

CIO — C7 — C9 


1 AT AT /I f\ 

107.03 (15) 


pi / pio pa 

Co — C7 — C9 


1 1 A O 1 / 1 /I \ 

110.33 (14) 


p 1 A P O PO 

CIO — C7 — C8 


1 A/" Ol / 1 C\ 

106.82 (15) 


pi / PO p o 

Co — C7 — C8 


110.64 (14) 


C9 — C7 — Co 


11A11 / 1 /I \ 

110.11 (14) 


p -7 /-i o TTO A 

C7 — C8 — H8A 


1 AA C 

109.5 


pin p o lion 

C7 — C8 — H8B 


109.5 


TTO a p 1 o uon 

H8A — C8 — H8B 


109.5 


C7 — C8 — H8C 


1 AA C 

109.5 


TTO A P 1 O TTO/" 1 

H8A — C8 — H8C 


1 AA C 

109.5 


H8B — C8 — H8C 


109.5 


/"'O i~ ' A TTA A 

C7 — C9 — H9A 


1 AA C 

109.5 


C7 — C9 — H9B 


109.5 


TTA A P> A TTAI-) 

H9A — C9 — H9B 


1 AA C 

109.5 


p -7 PA TTH/^ 

C7 — C9 — H9C 


109.5 


TTf\ A f <"\ TTA/" 1 

H9A — C9 — H9C 


1 AA C 

109.5 


H9B — C9 — H9C 


1 An c 

109.5 


r~\ i-i pi 1 f\ tti a * 

C7 — CIO — H10A 


109.5 


p -7 pi A TTI ATI 

C7 — CIO — HI OB 


109.5 


T T 1 A A PI A TT1 AT) 

H1UA — C1U — H10B 


1 AA C 

109.5 


po pin x_r i a/ -1 
C / — CIO — H1UC 


1U9.5 


T T 1 A A /" -\ r\ T T 1 A/" 1 

H10A — CIO — H10C 


109.5 


TTI AT) pi A TT1A/" 1 

H 1 OB — C 1 0 — H 1 (JC 


1 AA C 

109.5 


p i a pil P 1 O 

C14 — Cll — Clz 


1 A/C H C / 1 /I \ 

106.75 (14) 


p i /i pil po 
C14 — Cll — Cz 


111 Tf /1 yi\ 

111.75 (14) 


Clz — Cll — C2 


no. oo (14) 


p i ^ p \ i p i .7 

C14 — Cll — C13 


1 AC Of / 1 /I \ 

105.85 (14) 


p 1 O P11 p i o 

Clz — Cll — C13 


1 1 A PO / 1 /I \ 

110.63 (14) 


p o p 1 1 p 1 o 

C2 — Cll — CI 3 


111 £ O f W A\ 

111.68 (14) 


p -1 1 p 1 o tti ^ a 

Cll — Cl2 — H12A 


109.5 


p 1 1 p 1 O TTI 1 T~\ 

Cll — C12 — H12B 


109.5 


iti T A tti 

H12A — C12 — H12B 


1 AA C 

109.5 


/111 i~< 1 O TTI Tr 1 

Cll — C12 — H12C 


1 AA C 

109.5 


tti i * p -i o T T 1 1 P 

H12A — C12 — H12C 


109.5 


TTI 1 T~i p 1 -> TTI A p 

H12B — C12 — H12C 


1 AA C 

109.5 


Cll— C13— H13A 


109.5 


Cll— C13— H13B 


109.5 


HI 3 A— CI 3— H13B 


109.5 


Cll— C13— H13C 


109.5 


H13A— C13— H13C 


109.5 


H13B— C13— H13C 


109.5 



T n AH pta TTIAr 1 

H3 0B — C30 — Hi 0C 


1 A A C 

109.5 


P'O A P" O -1 TTO 1 A 

C29 — C31 — H31A 


109.5 


p o r\ PO 1 TTO 1 Tl 

C29 — C31 — H31B 


1 AA C 

109.5 


TTO 1 A ^i") 1 TTO 1 Tl 

H31A — C31 — H31B 


1 AA C 

109.5 


p o (\ PO 1 TTO 1 

Cz9 — CJ1 — H31C 


1 AA C 

109.5 


TTO 1 A p "> •] TTO 1 /" " 

H31A — C31 — H31C 


109.5 


TTO 1 r> PO 1 TTO 1 Pi 

H3 1 B — C3 1 — H3 1 C 


1 AA C 

109.5 


p rv p -) ^ T TO T A 

C29 — C32 — H32A 


109.5 


C29 — C32 — H32B 


1 AA Z 

ioy.5 


H32A — C32 — H32B 


1 AA C 

109.5 


C29 — C32 — H32C 


1 An c 

109.5 


TTOI A PT, TTTir 1 

HJzA — C3z — HizC 


1 AA C 

109.5 


TTO ID p ~) -) TTA p 

HJzB — C3z — HjzC 


1 An c 
1U9.5 


p -> POO PO /I 

C36 — C33 — C24 


111 O O /1 A\ 

111.28 (14) 


P 1 0 /" pi O O p o /I 

C36 — C33 — C34 


1 AO A 1 / 1 OX 

107.41 (17) 


p i a p o o p ~y a 

C24 — C33 — C34 


11A 11 /I f\ 

no. ii (15) 


p -> /_ poo nc 

C36 — C33 — C35 


1 A/C f 1 / 1 P\ 

106.51 (16) 


p ^ zt POO PT f 

C24 — C33 — C35 


111 AC / 1 C\ 

111.05 (15) 


p o ^ p -7 -7 p -) c 

C34 — C33 — C35 


i i a OO /I A 

110.37 (16) 


/""'OO p O /I TTO/I A 

C33 — C34 — H34A 


1 AA C 

109.5 


P')') po A TTO/1T) 

C33 — C34 — H34B 


1 An c 

109.5 


TTO/1 A p -7 yl TTO/ITj 

H34A — C34 — H34B 


1 AA C 

109.5 


p o o p -7/1 T TO /I Pi 

C33 — C34 — H34C 


109.5 


TTO yl A p O /I TTO/1/" 1 

H34A — C34 — H34C 


1 AA C 

109.5 


T TO /if) PO /] T TO /I P' 

H34B — C34 — H34C 


1 An c 

109.5 


p o O P< O C T TO C A 

C33 — C35 — H35A 


109.5 


p o O P< O C TTO cn 

C33 — C35 — H35B 


109.5 


TTOCA PTC TTOCT> 

H35A — C35 — H35B 


1 AA C 

109.5 


/"'TJ i^TC TTI CA 

C3 3 — C3 5 — H3 5 C 


1 An c 

109.5 


TfTf a POC TTTf p 

H3 5 A — C3 5 — H3 5 C 


109.5 


TTO rn pi O C T TO c pi 

H35B — C35 — H35C 


109.5 


POO p 7 /_ TTOZ: A 

C3 3 — C3 6 — H3 6 A 


1 An c 

109.5 


poo p ^ o Ln /CD 

C3 3 — C3 o — H3 oB 


1 AO C 

1U9.5 


TTO/' A P'O/" TTOPT1 

H36A — C36 — H36B 


109.5 


p -7 -7 p -7 p TTO z'P" 

C33 — C36 — H36C 


109.5 


TTO/' A PiOP TTO/'P' 

H36A — C36 — H36C 


1 AA C 

109.5 


TTO^T) p< "> /-_ TTO/T/^ 1 

H36B — C36 — H36C 


1 AA C 

109.5 


p o /" P<OT CO 

C26 — C37 — S2 


1AP AP /1 1\ 

106.06 (11) 


C • o /. poo TTOOA 

C26 — C37 — H37A 


1 1 A C 

110.5 


CO /Tin TT11 A 

b2 — C3 7 — H3 7 A 


1 1 A f 

110.5 


C • o /. POO TTOOTJ 

Czo — C37 — H37B 


1 1 A C 

110.5 


CO POO TTOOT) 

S2 — C37 — H37B 


1 1 A C 

110.5 


TTOO A p 7 o TTOOTj 

H37A — C37 — H37B 


1 AO O 

108.7 


N2— C38 — C42 


122.44 (14) 


N2— C38— S2 


116.86(12) 


C42— C38— S2 


120.71 (13) 


N2— C39— C40 


123.92 (17) 


N2— C39— H39 


118.0 


C40— C39— H39 


118.0 
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Cll — CI4 — H14A 


109.5 


Cll — C14 — H14B 


109.5 


TT1 A A /~1 1 A TT1 1 

H14A — C14 — H14B 


109.5 


Cll — C14 — H14C 


109.5 


TT1 A A /"I 1 /I TT1 /I /"< 

H14A — C14 — H14C 


109.5 


H14B — Cl4 — H14C 


109.5 


C4 — C15 — SI 


1 r\H h a / 1 1 \ 

107.74 (11) 


/" • A f "• -1 ^ TT1 f * 

C4 — C 1 5 — H 1 5 A 


110.2 


j» 1 — C 1 5 — H 1 5 A 


1 1 A 1 

110.2 


f • A J~i \ r TT1 f I - ") 

C4 — C 1 5 — H 1 5 B 


110.2 


ni /"• | r iti r n 

SI — C15 — H15B 


110.2 


III c A 1 /■ TT1 f T~i 

HI 5 A — Cl5 — H15B 


108.5 


Nl — C16 — C20 


1^1 /'A 

121.64 (15) 


XT 1 | s ri 1 

Nl — C16 — SI 


11/' O A / 1 

116.34 (12) 


C20 — C16 — SI 


122.00 (12) 


Nl — Cl7 — Cl8 


123.98 (16) 


xt 1 rn ttih 

Nl — C17 — H17 


1 1 O A 

118.0 


/- • t o /" ' 1 "7 iii n 

C18 — C17 — H17 


118.0 


C17 — C18 — C19 


1 1 1 f\f\ /I /- \ 

1 17.90 (16) 


1 "7 1 o TT1 O 

C17 — C18 — Hl8 


121.0 


pin f~* 1 O TT1 O 

C19 — C18 — H18 


121.0 


C18 — C19 — C20 


119.90 (16) 


C18 — C19 — H19 


120.1 


/n^A rii n tti n 

C20 — C19 — HI 9 


120.1 


pin n/> f ' 1 /_ 

L 1 9 — C2 0 — C 1 6 


110 1/1 

118.14 (15) 


C19 — C20 — C21 


120.18 (15) 


C16 — C20 — C21 


121.65 (15) 


02 — C21 — 03 


123.27 (15) 


02 — C21 — C20 


1 ^ A f O / 1 /'X 

124.68 (16) 


03 — C21 — C20 


112.05 (14) 


03 — C22 — H22A 


109.5 


03 — C22 — H22B 


1 r\c\ c 

109.5 


H22A — C22 — H22B 


109.5 


03 — C22 — H22C 


109.5 


H22A — C22 — H22C 


109.5 


H22B — C22 — H22C 


1 Afl C 

109.5 


C38 — S2 — C37 


101.46 (8) 


/" *T> /""\ /i TT/1 

C23 — 04 — H4 


112.5 (17) 


f • a i-) / \ r /~\ a A 

C43 — 05 — C44 


1 1 C A 1 f 1 A \ 

115.01 (14) 


/-tin \T1 /-1TO 

C39 — N2 — C38 


117.77 (15) 


04 — C23 — C28 


1^1 OO / 1 A\ 

121.88 (14) 


(~\ A -t f~^H A 

04 — C23 — C24 


115.35 (14) 


C28 — C23 — C24 


122.77 (15) 


C25— C24— C23 


116.85 (15) 


C25— C24— C33 


121.13 (15) 


C23— C24— C33 


122.02 (14) 


C26— C25— C24 


122.25 (15) 


C26— C25— H25 


118.9 


C24— C25— H25 


118.9 



C41 — C40 — C39 


110 ""1A /1/^\ 

118.20 (16) 




1 OA A 

120.9 


L3 9 — C40 — H40 


1 1 A A 

120.9 


L4U — L41 — C4z 


11A tc 

119.75 (16) 


L4U — L4 1 — H4 1 


1 OA 1 


L4z — C4 1 — H4 1 


1 OA 1 

lzO.l 


C4 1 — C42 — C 3 8 


1 1 H A 1 / 1 ZT\ 

117.91 (16) 


C4 1 — C42 — C43 


101 A/" /1C\ 

121.06 (15) 


C3 o — C4z — L43 


111 AT / 1 /I \ 

121.03 (14) 


06 — C43 — 05 


1O0 OO /I A 

123.38 (16) 


06 — C43 — C42 


123.82 (15) 


05 — C43 — C42 


110 H A /1 A \ 

112.79 (14) 


(J 5 — C44 — H44A 


1 AA C 

109.5 


/ \ c a a tt/i /in 

O 5 — C44 — H44B 


1 AA C 

109.5 


J J A A A Z' ' A A T T A A T* 

H44A — C44 — H44B 


109.5 


/ \ r f " a A T T A A f A 

05 — C44 — H44C 


109.5 


TTylylA A A TT/I /I/" 1 

H44A — L44 — H44L 


1 AA C 

109.5 


TT A AT~* A A IT A A 

H44B — C44 — H44C 


1 AA C 

109.5 


/"' A /- f~i AT IT/|f A 

C46 — C45 — H45A 


109.5 


C46 — L45 — H45B 


1 AA C 

109.5 


TTyICA A Z TT/I CT) 

H45A — C45 — H45B 


1 AA C 

109.5 


C46 — C45 — H45C 


1 AA C 

109.5 


T T A C A Z' ' AC TT/lf 

H45A — C45 — H45C 


109.5 


TTACTi /"i A C TT/ICP 

H45B — L45 — H45L 


1 AA C 

109.5 


L47 — C46 — L45 


1 1 n A /T\ 

112.9 (2) 


L47 — C46 — H46A 


109.0 


i~ -• a r f~\ a S~ T T A f~ A 

C45 — C46 — H46A 


109.0 


AH (~ ' 1 TT/IjCT> 

C47 — L46 — H46B 


1 AA A 

109.0 


C45 — C46 — H46B 


1 AA A 

109.0 


T 1 A A /' /i /" TT/1 /" 

H46A — C46 — H46B 


107.8 


C46 — C47 — C48 


1 1 O C A / 1 A \ 

113.50 (19) 


/~i A f t~~y AH JT A H \ 

L46 — L47 — H47A 


1 AO A 

108.9 


r^O AH TT/ITA 

C48 — L47 — H47A 


1 AO A 

108.9 


f • a s~ f i a 1 TT/1 H r> 

C46 — C47 — H47B 


108.9 


/~i /i o /" AH TT/1 ~7 

C48 — C47 — H47B 


108.9 


TTAHA AH TJAHTi 

H47A — L47 — H47B 


1 AT T 

107.7 


C • A l\ AO f~~' AH 

C49 — C48 — C47 


1 1 C 1 SH\ 

115.1 (2) 


/"~- A (\ C ' AO TT/IOA 

C49 — L4o — H48A 


1 AO C 

108.5 


f ^ a f ' ac) T T A O A 

C47 — C48 — H48A 


108.5 


C49 — C48 — H48B 


1 AO C 

108.5 


C47 — C48 — H48B 


1 AO C 

108.5 


TT A O A < a O TT/1 OT1 

H48A — C48 — H48B 


107.5 


C48 — C49 — C50 


113.2 (3) 


C48— C49— H49A 


108.9 


C50— C49— H49A 


108.9 


C48— C49— H49B 


108.9 


C50— C49— H49B 


108.9 


H49A— C49— H49B 


107.8 


C49— C50— H50A 


109.5 
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C27— C26— C25 
C27— C26— C37 
C25— C26— C37 
C26— C27— C28 
C26— C27— H27 



118.92(14) 
121.34(14) 
119.74(14) 
122.49 (15) 
118.8 



C49— C50— H50B 
H50A— C50— H50B 
C49— C50— H50C 
H50A— C50— H50C 
H50B— C50— H50C 



109.5 
109.5 
109.5 
109.5 
109.5 



01— CI— C2— C3 
C6— CI— C2— C3 
01— CI— C2— Cll 
C6— CI— C2— Cll 
CI— C2— C3— C4 
Cll— C2— C3— C4 
C2— C3— C4— C5 
C2— C3— C4— C15 
C3— C4— C5— C6 
CI 5— C4— C5— C6 
C4— C5— C6— CI 
C4— C5— C6— C7 
01— CI— C6— C5 
C2— CI— C6— C5 
01— CI— C6— C7 
C2— CI— C6— C7 
C5— C6— C7— CIO 
CI— C6— C7— CIO 
C5— C6— C7— C9 
CI— C6— C7— C9 
C5— C6— C7— C8 
CI— C6— C7— C8 
C3— C2— Cll— C14 
CI— C2— Cll— C14 
C3— C2— Cll— C12 
CI— C2— Cll— C12 
C3— C2— Cll— C13 
CI— C2— Cll— C13 
C3— C4— CI 5— SI 
C5— C4— CI 5— SI 
CI 6— SI— CI 5— C4 
C17— Nl— C16— C20 
C17— Nl— C16— SI 
C15— SI— C16— Nl 
CI 5— SI— CI 6— C20 
C16— Nl— C17— C18 
Nl— C17— C18— C19 
CI 7— CI 8— CI 9— C20 
CI 8— CI 9— C20— C16 
CI 8— CI 9— C20— C21 
Nl— CI 6— C20— C19 
SI— CI 6— C20— C19 
Nl— CI 6— C20— C21 



178.61 (14) 
-1.2 (2) 
0.8 (2) 
-179.02 (15) 
0.0 (2) 
177.91 (15) 
0.7 (2) 
-179.29(14) 
-0.4 (2) 
179.64 (14) 
-0.7 (2) 
179.13 (15) 
-178.31 (14) 
1.5 (2) 
1.9(2) 

-178.29 (15) 
-1.5 (2) 
178.27 (15) 
117.45(17) 
-62.7 (2) 
-120.46(17) 
59.3 (2) 
5.1 (2) 
-177.15 (15) 
-113.29(16) 
64.5 (2) 
123.47 (16) 
-58.8 (2) 
99.30 (16) 
-80.75 (16) 
163.90 (12) 
0.5 (2) 
-178.10(14) 
2.45(15) 
-176.15 (14) 
-1.0(3) 
0.2 (3) 
1.1(3) 
-1.6(3) 
176.41 (16) 
0.8 (3) 
179.29 (13) 
-177.18 (15) 



04— C23— C24— C33 
C28— C23— C24— C33 
C23— C24— C25— C26 
C33— C24— C25— C26 
C24— C25— C26— C27 
C24— C25— C26— C37 
C25— C26— C27— C28 
C37— C26— C27— C28 
C26— C27— C28— C23 
C26— C27— C28— C29 
04— C23— C28— C27 
C24— C23— C28— C27 
04— C23— C28— C29 
C24— C23— C28— C29 
C27— C28— C29— C30 
C23— C28— C29— C30 
C27— C28— C29— C32 
C23— C28— C29— C32 
C27— C28— C29— C31 
C23— C28— C29— C31 
C25— C24— C33— C36 
C23— C24— C33— C36 
C25— C24— C33— C34 
C23— C24— C33— C34 
C25— C24— C33— C35 
C23— C24— C33— C35 
C27— C26— C37— S2 
C25— C26— C37— S2 
C38— S2— C37— C26 
C39— N2— C38— C42 
C39— N2— C38— S2 
C37— S2— C38— N2 
C37— S2— C38— C42 
C38— N2— C39— C40 
N2— C39— C40— C41 
C39— C40— C41— C42 
C40— C41— C42— C38 
C40— C41— C42— C43 
N2— C38— C42— C41 
S2— C38— C42— C41 
N2— C38— C42— C43 
S2— C38— C42— C43 
C44— 05— C43— 06 



-0.7 (2) 
179.78 (16) 
0.3 (2) 
179.69 (16) 
0.8 (2) 
-179.40 (15) 
-1.3 (2) 

178.84 (15) 
0.8 (2) 
-176.89 (15) 
-179.21 (16) 
0.3 (2) 
-1.5 (3) 
177.95 (16) 
-4.8 (2) 
177.59 (16) 
112.57(18) 
-65.0 (2) 
-123.21 (18) 
59.2 (2) 
-1.3 (2) 
178.15 (17) 
117.73 (18) 
-62.9 (2) 
-119.72(18) 
59.7 (2) 
86.45 (17) 
-93.38 (16) 
-179.22(11) 
1.0(2) 

-179.48(12) 
-6.51 (14) 
173.05 (13) 
-0.9 (3) 
0.3 (3) 
0.3 (3) 
-0.2 (2) 

179.85 (16) 
-0.4 (2) 
-179.96 (12) 
179.52 (15) 
0.0 (2) 

0.3 (3) 
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SI— C16— C20— C21 
C22— 03— C21— 02 
C22— 03— C21— C20 
C19— C20— C21— 02 
CI 6— C20— C21— 02 
C19— C20— C21— 03 
CI 6— C20— C21— 03 
04— C23— C24— C25 
C28— C23— C24— C25 



1.3 (2) 
3.8(2) 
-175.61 (14) 
-174.27 (18) 
3.6(3) 
5.1 (2) 
-176.95 (15) 
178.72 (15) 
-0.8 (3) 



C44— 05— C43— C42 
C41— C42— C43— 06 
C38— C42— C43— 06 
C41— C42— C43— 05 
C38— C42— C43— 05 
C45— C46— C47— C48 
C46— C47— C48— C49 
C47— C48— C49— C50 



-179.87 (17) 
-168.10(16) 

12.0 (3) 

12.1 (2) 
-167.86 (15) 
-177.04 (18) 
179.34 (18) 
-179.21 (19) 



Hydrogen-bond geometry (A, °) 
Cg is the centroid of the C1-C6 ring. 



D—R-A D — H U-A D-A D—H-A 

01— Hl-06 0.83 (1) 2.22(2) 2.767(2) 124(2) 

04— H4-Cg' 0.83 (1) 3.25 ? ? 

Symmetry code: (i) -x+l,y-\/2, -z+1/2. 
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